Tryptophan spectroscopy studies and black lipid bilayer analysis indicate that the oligomeric structure of Cry1Ab toxin from Bacillus thuringiensis is the membrane-insertion intermediate.
During intoxication, the Cry protoxins must change from insoluble crystals into membrane-inserted toxins, which form ionic pores. Binding of Cry1A toxins to the cadherin receptor promotes the formation of a 250 kDa oligomer. In this work, we analyzed for the first time the structural changes presented by Cry1Ab toxin upon membrane insertion. Trp fluorescence of pure monomeric and oligomeric structures in solution and in a membrane-bound state was analyzed. Cry1Ab has nine Trp residues, seven of them in pore-forming domain I. Trp quenching analysis with iodide indicated that oligomerization caused a 27% reduction in the level of Trp exposed to the solvent. Most of the oligomeric structure (96%) inserts into the membrane as a function of the lipid:protein ratio, in contrast to the monomer (10%). Additionally, the membrane-associated oligomer presented a blue shift of 5 nm in lambda(max) of the emission spectrum, indicating a more hydrophobic environment for some Trp residues. In agreement with this, iodide was unable to quench the Trp of the membrane-bound oligomer, suggesting that a significant part of the protein may be buried in the membrane. Quenching analysis using brominated and spin-labeled phospholipids in the vesicles indicates that most of the Trp residues are located close to the membrane-water interface. Finally, ionic currents in black lipid bilayers revealed that the oligomeric structure has kinetics different from those of the monomer, producing stable channels with a high probability of being open in contrast to the monomer that exhibited unstable opening patterns. These data show that the oligomer, in contrast to the monomer, is able to interact efficiently with phospholipid membranes forming stable pores.